A mutated PML/RARA found in the retinoid maturation resistant NB4 subclone, NB4-R2, blocks RARA and wild-type PML/RARA transcriptional activities.
The fusion protein PML/RARA, associated with acute promyelocytic leukemia behaves as an abnormal retinoic acid (RA) receptor with altered transactivation properties but is still inducible by RA. The chimeric protein is thought to promote leukemogenesis but also paradoxically to mediate the sensitivity to ATRA of APL cells. This has been supported by works reporting that in vitro ATRA resistance is characterized by defects in the RARA/E-domain of PML/RARA. In the present report, we identified a new mutation in the E domain of PML/RARA which is associated with a RA-resistant subline of NB4 cells; NB4-R2. This mutation, identical to the Gln411 mutation found in HL60-R, changes the amino acid Gln903 to an in-phase stop codon, generating a truncated form of PML/RARA which has lost 52 amino acids at its C-terminal end. We have studied the effect of the truncated PML/RARA protein on PML NB formation and RARA and PML/RARA transcriptional activity. We show here that the fusion mutant exerts a dominant negative effect on wild-type PML, PML/RARA and RARA transcription activity. These findings highlight the important role of the RARA E-domain of PML/RARA in mediating RA sensitivity in APL cells.